Unsteady two-dimensional laminar radiative convection flow of an incompressible, electrically conducting micropolar fluid past a moving semiinfinite vertical porous plate in the presence of magnetic field is studied. The effects of material parameters on the velocity and temperature fields are investigated. The Rosseland approximation is used to describe the radiative heat flux in the energy equation. The micropolar fluid is considered to be gray, absorbing-emitting but non-scattering optically thick medium. Numerical results of velocity field and temperature distribution are discussed with the help of figures, while skin-friction and rate of heat transfer are discussed by the use of tables. It is observed that when radiation parameter increases, the velocity increases and temperature decreases, whereas an increase in Grashof number or magnetic parameter decreases the velocity.
NOMENCLATURE:
u ', v' dimensional components of velocities along x' and y' -directions 
FORMULATION OF THE PROBLEM
Let us cons ider a two-dimensional, laminar, unsteady flow of an incompressible, homogeneous, electri call y conducting micropolar flu id past a semi-infinite, vertical porous plate moving steadily with velocity UP and subj ected to a uniform magnetic field and thermal radiation fi eld. Thex' -axis is taken along the vertical plate in the upward direction and y ' -ax is normal to the plate. The acceleration due to gravity g is in the direction opposite to x' -coordinate. It is assumed that the size of holes in the porous plate is much larger than the characteristic microscopic length scale of the micropolar fluid to simplify formulation of the boundary conditions. Also, due to semi-infinite plane surface assumption, the flow vari ables are functions of nonnal distance y' and the time t ' only. The uniform magnetic field of small magnetic Reynolds number acts transversely to the direction of the flow. Since the magnetic Reynolds number is small, the induced magnetic field is neglected. In the physics of flow, the effect of non-uniform heat generation and radiation on heat transfer phenomenon is taken into account, while viscous dissipation and Ohmic heating is ignored. Further, Boussinesq approximation is followed, so that density differences are only manifested in the thermal buoyancy terms in the liner momentum equation. Under the present configuration, the equations governing the fl ow are:
Equation of linear momentum -
Eq uation of angular momentum-
The boundary conditions for the velocity, microrotation and temperature fields are:
The symbols are defined in nomenclature.
By using the Rosseland approximation, the radiative heat flux in they' -direction is expressed as- (6) where o-s is the Stefan-Boltzmann constant and kc is the mean absorption coeffi cient. For sufficient small temperature differences w ithin the flow , the radiative heat flu x described in (6) can be linearized by expanding neglecting higher order terms, into Taylor series·about T~ to give
The spin-gradient viscosity y ' , which defines the relationship between the coefficient of viscosity and micro-inertia, is given by: 
where A. and B. are parameters of space and temperature dependent interna l heat generation /absorption. It is to be noted A• < 0 and B. < 0 correspond to interna l heat generation, w hile A• > 0 and s· > 0 correspond to internal heat absorption.
It should be noted that by using the Rosse land approximation to describe the radiative heat flux in energy equation, lim its our analysis to absorbing-emitting but non-scattering optically thick medium. The microrotation variable o/ , which describes its relationship with the surface stress in the relation o/ = -n au' is 8y ,
shown in boundary condition (5).
The parameter n is the number between O and 1 that relates the microgyration vector to the shear stress. The value n = 0 corresponds to the case, where the particle dens ity is sufficiently large so that microelements close to the wall are unable to rotate. The value n = 0.5 is indicative of week concentrations, while n = I represents turbulent bo undary layers (see Kim and Fedorov [2003] , Rees and Bassom [ 1996] ).
The equation (1 ) implies that the velocity component v ' is either constant or a function oft only. Therefore the suction velocity v ' can be taken as-
where V 0 is real positive constant, & << I, &A is small and m is a posi tive parameter. The negative sign indicates that the suction acts towards the wall. 
The boundary conditions (5) in non-dimensional form are:
SOLUTION OF THE PROBLEM
In order to reduce the above stated system of partial differentia l equations to a system of ordinary differential equations in non-dimensional form, we perform an asymptotic analysis by representing the linear velocity, microrotation and temperature as:
Substituting ( 15)- ( 17) into Eqs. ( 11 )- (13), neglecting the terms of o(e 2 ) ,
we obtain fo llowing pairs of ordinary differenti al equations:
Substituting ( I 5) -( 17) into the boundary conditions ( I 4), the con-esponding boundary conditions are given by:
The solution of Eqs. ( 18) - (23) satisfying the boundary conditions (24) is given by:
SKIN-FRICTION AND RATE OF HEAT TRANSFER
After obtaining the stream wise velocity, micro-rotation and temperature m the boundary layer, the quantity of physical interest is the skin-friction coefficient at the porous wall, which is given by
We can also calculate the heat transfer coefficient at the wall in terms of Nusselt number as follow In the boundary condition at the plate, the angular velocity is negatively related to the rate of change of velocity, i. e., shear stress at the plate. Hence, effects of va1ious parameters on the fluid velocity and the angular velocity are observed in reverse order. Table-I and Table-2 show the effects of different parameter on skin friction and temperature fi eld respectively. These tables are self explanatory and any further discussion on them seems to be redundant.
VERIFICATION OF THE PROBLEM THROUGH SIMPLE CASES

. CONCLUSIONS
The equations governing the flow of an unsteady incompressible micropolar fluid past a semi -infinite vertical porous plate w ith variable suction under the influence of uni fonn magnetic field and variable heat source are solved using regular perturbation technique. The solutions are presented in (25)-(30) and the expressions for skin-frict ion and rate of heat transfer are presented in (31 )- (32) respectively. To ill ustrate the detai ls of the flow and heat transfer characteristics and their dependence on material parameters, the numeri cal results are presented in the form of fi gures or tables. The study concludes the following resul ts:
• An increase in the ratio of microrotation and dynamic viscosity ( /3) enhances the velocity of the micropolar fluid, while decreases the angular velocity.
• An increase in the radiation parameter increases the velocity but decreases angular velocity, while an increase in magnetic parameter decreases the velocity but increases angular velocity.
• An increase in Grashof number increases the velocity but decreases the angular velocity in cooling case of the plate while reverse effect is noted in heating case.
• The velocity of the fluid decreases with increase in space dependent heat source parameter, while angular velocity increases for space dependent heat sink parameter.
• The velocity of the fluid increases with an increase in temperature dependent heat source parameter, while angular velocity decreases.
• The temperature decreases drastically with increase in Prandtl number, whi le decreases uniformly as radiation parameter (R) increases.
• An increase in space dependent heat source parameter ( A* > 0 ) decreases the temperature field, while an increase in heat sink parameter ( A* < 0)
increases the temperature field. 
